To examine the change in women's selfreported physical symptoms over 2 time points in relation to intimate partner violence (IPV) exposure.
The Centers for Disease Control and Prevention (CDC) defines intimate partner violence (IPV) as "physical, sexual, or psychological harm by a current or former partner or spouse." 10 A symptom is defined as subjective evidence of disease or physical disturbance observed by the patient. Symptoms are often the catalyst for patients to seek medical care. Highly symptomatic patients tend to utilize more medical care 11 and present a challenge to clinicians. 12, 13 Different forms of abuse are all associated with increases in common somatic symptoms such as headaches, abdominal pain, and pelvic pain. [14] [15] [16] [17] [18] [19] [20] [21] [22] Physical, 3, [14] [15] [16] [18] [19] [20] 22, 23 sexual, 3, [14] [15] [16] [22] [23] [24] and emotional abuse 3, 14, 21 in adulthood, and abuse in childhood 3, 19, 23, [25] [26] [27] have all been linked to increased symptom reporting. Physical symptoms appear to increase in a dose-response fashion with severity 18, 19 or recency 3 of abuse.
Prior work in this area has used either cross-sectional or retrospective designs, limiting our knowledge of how physical symptoms might change over time with varying exposure to abuse. Researchers have yet to investigate abused women's physical symptoms prospectively. The aim of the present study is to describe the change in symptoms reported by women over time and to determine whether IPV exposure is associated with that change. The longitudinal design of our study allows us to explore whether women who are abused and symptomatic continue to have physical symptoms after violence remits, or whether such symptoms diminish in the wake of past violence. Understanding whether patients who exhibit a high burden of symptoms over time are more likely to have experienced IPV could assist physicians in properly treating and referring these patients.
METHODS
The study is based on 2 longitudinal interviews with women recruited from a larger cohort study, which was designed to characterize the health of abused women. In-person and telephone interviews were conducted with 274 women over 2 time points (88.7% retention rate). A volunteer sample was drawn from the initial cohort of 2,465 women who were surveyed in waiting rooms across 8 different health care settings in departments of Internal Medicine, Obstetrics and Gynecology, Emergency, Pediatrics, and Addiction Recovery. The human subjects committees of the participating institutions approved the study.
These women completed a brief written survey and were invited to participate in future interviews. The methods and results of this initial phase of the study are reported elsewhere. 28, 29 Volunteers were also recruited through posters displayed in public places and health care sites in the Greater Boston area. Initial interviews (Time 1) took place at a secure research facility with trained interviewers in 2003-2004; a subsequent phone interview (Time 2) was conducted an average of 9.5 months later (range 69-782 days). Interviews contained the same questions at both time points about IPV, physical symptoms, and overall health. Questions about demographics (age, race, education), housing, and employment status were also included.
Measurement of Intimate Partner Violence
Women were queried about IPV using 6 items from the Conflict Tactics Scale 30 at both time points.
"In the past year how often did a partner During the in-person interview (Time 1), we measured emotional IPV using the Women's Experiences of Battering (WEB) Scale. 31 Additional forms of abuse (childhood abuse and sexual assault) known to be associated with physical symptoms were also included in the first interview. Childhood trauma was assessed using 4 questions from 4 different scales (physical abuse, emotional abuse, emotional neglect, and sexual abuse) of the Childhood Trauma Questionnaire. 32 One single question was used to assess unwanted sexual experiences: "At any point during your life has a man (excluding your current partner) forced you to have sexual intercourse when you did not want to by using some degree of physical force like twisting your arm or holding you down?" 33 
Symptom Inventory
Participants were queried about 11 physical symptoms in the preceding 2 weeks that correspond to a modified version of the PHQ-15. 34 Response categories were yes/no. The symptoms included were: 
Measurement of Comorbid Disease and Health Status
Because symptoms are often associated with a range of underlying health conditions, we measured comorbidities with a number of different measures. At Time 1, women completed the SF-12 assessing overall health 35 and the CES-D to measure depression. 36 Women were asked whether they had ever been diagnosed with any of the following 10 conditions: Asthma, Diabetes, Cardiovascular Disease and Hypertension, Arthritis, Cancer, HIV, autoimmune disorders (e.g., thyroid, arthritis), hepatitis, and neurological disease (including multiple sclerosis and seizure disorders). Medical diagnoses were combined into a disease count by summing the "yes" responses for each diagnosis.
We also asked participants about their history of gynecological and reproductive health conditions. The conditions queried were: endometriosis, ovarian cyst, uterine fibroids, gonorrhea, chlamydia, syphilis, genital warts, genital herpes, pelvic inflammatory disease, vaginal infections (vaginitis), and urinary tract infections. The reproductive health conditions were similarly summed and combined into a separate count to model the burden of illness from gynecologic and reproductive health conditions. At Time 2, participants were asked "Since your last interview (date) has a doctor or medical provider told you that you had any chronic illness or provided you with a diagnosis?" The response categories were yes/no and women who answered affirmatively were asked what the diagnosis was. This same question format was used for self-report of new gynecologic diagnoses. We created variables for these new medical and gynecological diagnoses, respectively, and examined these as covariates in our model.
The relationship between health status as measured by the SF-12 and our symptom count measure (the modified PHQ-15) was examined using a Pearson correlation to establish construct validity as the original PHQ-15 was shown to be inversely correlated with the SF-20 when it was developed. 34 The CES-D 36 was administered to measure depression at Time 1 (using the recommended cutoff point of 16 to indicate current depression). Potentially hazardous alcohol use was measured with 1 question from the AUDIT: "(During the past 30 days) How often do you have 4 or more drinks on one occasion?" 37 at both time points. The AUDIT is designed to detect hazardous drinking behavior. For women, concern for harmful drinking occurs at consumption levels of more than 3 drinks per occasion or more than 7 drinks in a week.
categorized women who answered "never" or "less than monthly" as nondrinkers or moderate drinkers and those who answered "monthly," "weekly," or "daily" as potentially problem drinkers in keeping with prior study definitions. 29 
Statistical Analysis
Initially, summary and descriptive statistics were performed on the data set. Unadjusted regressions were performed to test the relationship of the independent variables (IPV, emotional abuse at Time 1, child abuse, lifetime sexual assault, race, educational status, recruitment method, problem drinking, medical and gynecologic comorbidity at baseline and new onset by Time 2) to symptom change. Because different forms of abuse may be interrelated, we performed Pearson correlations to test the level of association between different forms of abuse (IPV, child abuse, emotional abuse) before entering these into a multivariate model together. We checked for collinearity using the variance inflation factor and tolerance methods. None of the variables met any of the criteria for collinearity.
We then estimated predictors of symptom change over time by constructing a multivariate linear regression model. We entered basic demographic variables: age, race (white as reference), and educational status (college education as reference) into the model to control for potential confounding. Time between interviews was put in the model to adjust for any potential differences in time elapsed between interviews. Also retained in the model were variables for which there is strong evidence linking them to physical symptoms (IPV, sexual assault, child abuse, and depression). Emotional abuse was not kept in the final model because of a strong correlation with the IPV variables (Pearson correlation >0.4). Finally, covariates that were significant on bivariate analysis were also included in the final model. All analyses were conducted using SAS (Version 9.1 Cary, NC).
RESULTS
After both interviews, 103 participants (39%) reported IPV at 1 or both time points (Table 1) . At Time 2, 274 (88.6%) women remained in the study; however, 3 participants' data were omitted from subsequent analyses because violence status at this time point was missing and could not be reliably imputed. This reduced the sample size to 271. Four who reported no IPV at Time 1 newly reported it at Time 2. Exclusion of these 4 women from the model did not significantly alter the coefficients, so these 4 participants were excluded from subsequent analyses, resulting in a final sample size of 267 with data at both time points.
Demographic characteristics are shown in Table 1 . Participants were mostly non-white with a high prevalence of depression and unemployment. By Time 2, only 31 (12%) women reported ongoing abuse. Symptoms at each time point were inversely correlated with both the mental (MCS) and physical component summaries (PCS) of the SF-12 computed from our data (Pearson correlations: MCS=−.41, PCS=−.46), suggesting that our modified PHQ-15 has construct validity as a symptom measure. As a result of this correlation, SF-12 scores were not retained in subsequent analyses.
Symptom Change Over Time by Abuse Status
Women who reported IPV at both time points demonstrated an increase in symptoms over time. They also had the highest total symptoms of the 3 groups at Time 2. Women with IPVonly at Time 1 showed a decline in symptoms over time, and women who had never been abused had the lowest burden of symptoms, which also trended downward over time (Fig. 1) . We found a gradient of symptom change from never abused (−.439, p=.04, 2-sided T test) to abuse at Time 1 only (−.278, p=.821, 2-sided T test) to abuse at both time points (1.00, p=.007, 2-sided T test).
Symptom Change by Recruitment Method
Participants recruited through community posters had a mean symptom change of 0.37, suggesting worsening over time, whereas women recruited in waiting rooms had a lower mean symptom score of −0.39, p=.019 (2-sample T test).
Estimation of Symptom Change Over Time
In bivariate regression analyses, IPV at both time points was associated with symptom change as was the method of recruitment, hazardous alcohol use, and employment status ( Table 2 ). Medical and gynecological comorbidity at baseline or Time 2 were not significant on bivariate analysis and did not significantly alter the coefficients when they were added back into the model, so the new onset covariates were kept out of the final model. Because child abuse and prior sexual assault are known to be strongly associated with somatic symptoms but not associated with our measure of net symptom change, we examined the association between these variables and the cross-sectional symptom sums at the 2 separate time points (2-sided T test). Both child abuse and lifetime sexual assault were associated with the absolute number of symptoms at Time 1 and Time 2.
In the final adjusted regression model, a woman's report of continued IPV at Time 1 and Time 2 remained associated with symptom change. Even with adjustment for confounding and control for other factors known to be related to somatic symptoms, the coefficient remains positive suggesting increased symptoms over time for women who report abuse at both time points. Hazardous drinking and working part-time also remained associated with symptom change over time (Table 2) .
DISCUSSION
Women exposed to IPV over time experience more physical symptoms prospectively than do never abused women or women who have experienced an abuse-free interval. This relationship persists when controlling for additional forms of abuse and for comorbid medical diagnoses. Women who report hazardous alcohol consumption and less than full-time employment also report a higher burden of symptoms. Our results confirm those of prior studies that have found increased physical symptoms among women who have experienced IPV and other forms of abuse, but adds the dimension of examining this association longitudinally. Our results also suggest an effect gradient from no IPV to past experience of IPV to ongoing IPV similar to the reduction of adverse health effects from withdrawing other harmful exposures like smoking. 39 Although child abuse and sexual abuse are known to be associated with physical symptoms, the magnitude of the effect is less than that of ongoing IPV. Past studies have tended not to adjust for comorbid illness, so our results are robust even in the presence of other reported medical conditions.
The study has a number of important limitations. As with any convenience sample, selection bias is a concern. Our use of two different methods of recruitment added depth to our sample, but may have introduced additional selection bias. Women recruited through posters appeared to have more housing and economic problems compared with the women recruited in waiting rooms; however, 96% (55/57) of the women recruited through posters report a usual source of medical care. Only 4 reported obtaining that care in emergency departments; the remainder reported attending non-emergency department settings, such as hospital-based clinics. We believe that these women comprise an important subset of patients presenting to urban medical settings and have equal access to health care in the state in which we conducted our study. Where possible, we have controlled for socioeconomic variables that may affect symptom reporting in our sample.
Another limitation of this study is the loss to follow-up between interviews. It appears that women exposed to IPV at Time 1 and women recruited via posters constituted a majority of those lost to follow-up after Time 1. This suggests that the remaining cohort at Time 2 was potentially healthier. This may have biased our findings toward the null because the women who were sicker and less likely to experience an improvement in symptoms were no longer in the study by Time 2 and could not have a net symptom score computed. Thus, our finding that symptoms are increased in women experiencing ongoing abuse may have been attenuated by this differential loss to follow-up. Another potential limitation is that the analyses do not take into account whether the reported IPV was perpetrated by the same or a new partner. It is unclear whether IPV inflicted in a new relationship has the same impact on self-reported health as IPV inflicted within a long-standing one. Another potential concern is matching the exact timing of incidents of abuse with particular emergence or remission of symptoms. Although our study is prospective, the time frame for abuse is broad (past 12 months) and that of symptoms is more narrow (last 2 weeks). The degree to which abuse is temporally concomitant with a woman's experience of symptoms cannot be determined in the present study. The context of violence in relationships, however, may make such precise timing-as is reported in diary studies-difficult to ascertain.
We did not use the actual PHQ-15, therefore the responses and time frame are different than those of the validated instrument. The finding that our measure of symptoms is inversely correlated with SF-12 scores at baseline lends validity to the assumption that our modified instrument functions similarly to the original. The use of a composite symptom score does not take into account the value an individual patient (or clinician) may place on the improvement of 1 set of symptoms over another.
It is noteworthy that whereas child abuse and adult lifetime sexual abuse are associated with symptoms at baseline, they do not appear to influence net symptom change. This finding is consistent with our results that suggest that it is recency of abuse exposure that most impacts change in symptoms.
CONCLUSION
Abused women have an overall higher burden of physical symptoms than do women who have not experienced abuse. As an adjunct to routine inquiry and case finding in clinical settings, clinicians who follow patients longitudinally should be attuned to continued reporting of multiple physical symptoms as a marker for ongoing IPV. It may remain easier for a patient to talk about her somatic symptoms than to directly disclose ongoing abuse. In prior work, we found that physicians' discussion of IPV with patients is associated with receipt of interventions for IPV and improved overall health. 40 This makes it incumbent upon clinicians to inquire about IPV when faced with clinical presentations suggestive of IPV, such as increasing physical symptoms. Future study could examine symptom change over longer periods of time and also query which medical interventions are useful to reduce the burden of physical symptoms in patients with past or ongoing abuse.
